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a  b  s  t  r  a  c  t
We  report  the case  of  a 21-year-old  man  admitted  to the  intensive-care  unit  after  resuscitation  from  a
sudden  cardiac  death  (SCD)  while  he  was  playing  football.  Using  a  wide  range  of imaging  techniques,
we  diagnosed  a singular  association  between  a hypertrophic  cardiomyopathy  (HCM)  and an  abnormal
left  coronary  artery  origin from  the  right coronary  artery.  Coronary  artery  anomalies,  after  HCM,  are  the
second  most  common  cause  of SCD  during  exercise  in young  athletes,  but the  association  between  these
2 diseases  is very  uncommon.  Following  international  guidelines,  the  patient  received  an  implantable
cardioverter-deﬁbrillator;  the  coronary  abnormal  origin  was  not  corrected  by  surgical  bypass  given the
pre  pulmonary  pathway.  However,  this  young  athlete  has  decided  to practice  football  again  despite  being
advised against  it.  After  resuscitation  of an  exercise-induced  SCD,  the  possibility  of an  association  between
two  pathologies  should  be  carefully  taken  into  account.
<Learning  objective:  Coronary  artery  anomalies,  after  hypertrophic  cardiomyopathy,  are  the  second
most  common  cause  of sudden  cardiac  death  during  exercise  in young  athletes,  but the association  of
both  diseases  is  very  uncommon.  In this  case,  either  of the  two  diseases  could  have  triggered  the  sudden
cardiac  arrest.  The  use  of  a wide  range  of  cardiac  imaging  techniques  guided  the  clinical  management.
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The yearly incidence of exercise-related sudden cardiac deaths
SCD) before 35 years old is estimated at 3 per 100,000 athletes
1]. Coronary artery anomalies, after hypertrophic cardiomyopathy
HCM), are the second most common cause of SCD during exer-
ise in young athletes, but the association of these two diseases
s very uncommon. In HCM, cardiac arrest during exercise can be
riggered by left ventricular outﬂow obstruction or by malignant
entricular arrhythmias. An abnormal coronary artery origin can be
otentially life-threatening during exercise in case of compression
f the abnormal coronary artery on its course (between aorta and
ulmonary trunk or intramural course, i.e. contained completely
ithin the aortic wall) [2],  premature atherosclerosis due to a tur-
ulent ﬂow [3],  and also in case of repetitive ischemic episodes
hich could predispose to lethal ventricular tachyarrhythmias [4].
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Case report
We  report here the case of a 21-year-old man admitted to
the intensive-care unit after sudden cardiac arrest (SCA) which
occurred while he was playing football. This young patient had
no personal or familial history of heart disease and had no prior
ischemic symptom. No abnormality was noticed on the electrocar-
diogram and on the Holter monitoring. He primarily underwent
coronary angiography which revealed an anomalous origin of the
left coronary artery from the right coronary artery with the absence
of a left main trunk, and a coronary computed tomography (CT)
scan showed an anterior to pulmonary outﬂow pathway of the left
coronary artery from the right coronary artery (Fig. 1). Then, in
order to detect ischemic cardiomyopathy, a 99mTc-sestamibi gated
myocardial perfusion single-photon emission CT was performed.
The maximal stress test did not induce any clinical or electro-
cardiographic signs of ischemia, but post-stress images revealed
myocardial hypoperfusion in the anterobasal segment, which was
partially reversible at rest. Cardiac magnetic resonance (CMR)
imaging was  also performed (Fig. 2), and showed the association
of asymmetric left ventricular (LV) myocardial hypertrophy pre-
dominating on the lateral wall (LV mass = 130 g/m2 of body surface)
vier Ltd. All rights reserved.
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Fig. 1. 3D volume rendering technique coronary computed tomography scan: ante-
rior  to pulmonary outﬂow pathway of the left coronary artery from the right
coronary artery.
Fig. 2. Horizontal long-axis late-gadolinium enhanced cardiac magnetic resonance
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emage, showing asymmetric myocardial hypertrophy, predominant in the lateral
all associated with diffuse mid-myocardial late gadolinium enhancement, sug-
esting primary hypertrophic cardiomyopathy.
nd diffuse mid-myocardial late-gadolinium enhancement (LGE),
uggesting the presence of HCM. This focal hypertrophy was con-
rmed; the maximal thickness of the lateral wall was 15 mm,  and
o left ventricular outﬂow track obstruction was observed either
t rest or during stress test. There were no systolic or diastolic
lterations and no valvular disease.
iscussion
HCM associated with an abnormal coronary origin has already
een described in the literature [5]. However, to the best of our
nowledge, we report here the ﬁrst case of HCM associated with
n anomalous origin of the left main artery from the right coro-
ary artery. Furthermore, the particular interest of this case was
o determine the best management for these two  diseases. In fact,
ither of them could have caused the sudden death during exercise.ology Cases 7 (2013) e68–e70 e69
The ﬁrst step was to determine whether the cardiac hypertro-
phy diagnosed by CMR  was associated with primary HCM or with
an “athlete’s heart”. As the competitive football practice of this
young patient did not exceed 6 h per week, he was not consid-
ered an athlete. Moreover, the maximal wall thickness of 15 mm
and the lateral localization of hypertrophy were consistent with a
primary cardiomyopathy [6].  Diffuse areas of myocardial LGE  have
recently been described as malignant ventricular tachyarrhythmia
substrates and are associated with sudden death in HCM, includ-
ing cases with preserved systolic function [7].  Their presence in the
present CMR  study was consistent with the diagnosis of primary
non-obstructive HCM discovered at an early stage.
The second step of this management consisted of determin-
ing whether the presence of this abnormal coronary artery could
be life-threatening. The course of the anomalous coronary did
not pass between the pulmonary artery and aorta or in the aor-
tic wall, thus ruling out the possibility of compression-induced
ischemia. Moreover, the patient never experienced rest or exer-
cise ischemic symptoms, but premonitory cardiac symptoms before
SCD occurred only in one third of the athletes with anoma-
lous coronary origin in Basso et al.’s post-mortem study [4].  The
exercise-induced stress test did not trigger electrocardiographic
or echocardiographic changes, but this exam was described in
the same study as unlikely to provide evidence of myocardial
ischemia. No premature atherosclerosis was observed either on
coronary angiography or CT scan. Consequently, scintigraphic
anterior anomalies were retrospectively attributed to the classic
heterogeneity of perfusion in HCM: in fact, hypoperfusion was
only observed in one segment and did not match the signiﬁcant
ischemia threshold. Myocardial ischemia can occur in HCM in
the absence of atherosclerotic epicardial coronary artery disease.
In fact, Maron et al. suggested that abnormal myocardial blood
ﬂow caused by microvascular dysfunction could trigger ischemia-
mediated myocyte death, and ultimately lead to ﬁbrosis revealed
by LGE in the CMR  [8].  However, repetitive ischemic episodes could
also lead to patchy myocardial necrosis and ﬁbrosis in cases of
anomalous coronary origin [4]. In the absence of proven myocardial
ischemia and given the pre-pulmonary course of the left coro-
nary artery, we  concluded that the SCA and LGE were not linked
to this coronary abnormality but more probably to the primary
non-obstructive HCM.
Considering these data, the patient was eventually treated
with an implantable cardioverter-deﬁbrillator (CVD) [6].  Genetic
investigations were performed and the coronary artery with the
abnormal origin was not corrected by a surgical bypass given
the pre-pulmonary course and the absence of proven signiﬁ-
cant ischemia. Moreover, in accordance with current international
guidelines, competitive sport was  strictly contraindicated in this
young athlete, because of the presence of HCM and a CVD [9,10].
Despite this contraindication, the patient decided to continue
playing football and is closely monitored to detect either CVD dys-
function (e.g. lead fracture) or ventricular arrhythmias under early
beta-blocker treatment.
Conclusion
After resuscitation of an exercise-induced SCA, the possibility
that a combination of two  pathologies may  be involved should be
taken into account before making the diagnosis. This case also illus-
trates the difﬁculties encountered by sports physicians to persuade
young athletes at risk to give up their sport.Conﬂict of interest
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